Systematic analysis of HSP gene expression and effects on cell growth and survival at high hydrostatic pressure in Saccharomyces cerevisiae.
We systematically investigated the role of HSP genes in the growth and survival of Saccharomyces cerevisiae under high hydrostatic pressure together with analysis of pressure-regulated gene expression. Cells of strain BY4742 were capable of growth at moderate pressure of 25 MPa. When pressure of 25 MPa was applied to the cells, the expression of HSP78, HSP104, and HSP10 was upregulated by about 3- to 4-fold, and that of HSP32, HSP42, and HSP82 was upregulated by about 2- to 2.6-fold. However, the loss of one of the six genes did not markedly affect growth at 25 MPa, while the loss of HSP31 impaired high-pressure growth. These results suggest that Hsp31 plays a role in high-pressure growth but that the six upregulated genes do not. Extremely high pressure of 125 MPa decreased the viability of the wild-type cells to 1% of the control level. Notably, the loss of HSP genes other than HSP31 enhanced the survival rate by about fivefold at 125 MPa, suggesting that the cellular defensive system against high pressure could be strengthened upon the loss of the HSP genes. In this paper, we describe the requirement for and significance of a subset of HSP genes in yeast cell growth at moderate pressure and survival at extremely high pressure.